Nuclear Magnetic Resonance Spectroscopy for the Study of B-Cell Epitopes
High-resolution nuclear magnetic resonance (NMR) spectroscopy is a structural technique that is finding increasing use in the study of antibody-antigen interactions. In this review we describe how the dynamic structural parameters obtained from NMR spectroscopy can further our understanding of B-cell epitopes and their function. Specific applications of NMR spectroscopy to examine the residues on peptides and proteins that contact the antibody combining site are also described. These include "footprinting" techniques using H-D exchange-COSY NMR spectroscopy, which are particularly useful for epitope mapping of protein antigens. For smaller systems, such as Fab-or Fv-peptide complexes, nuclear magnetization transfer difference NMR spectroscopy, transferred nuclear Overhauser effect spectroscopy, double-quantum-filtered NOE spectroscopy, and isotope editing techniques have been applied. The interpretation and limitations of the data obtained from these procedures and anticipated improvements in these applications in the future are discussed.